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Box No. I Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Articie 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1 -6, 8-32, 34, 36-40, 42, 45 as originally filed 

7, 7a, 33, 35, 41 , 43, 44, 46, 46a, received on 25.04.2005 with letter of 21 .04.2005 
46b, 47 

Claims, Numbers 

1 -20 received on 25.04.2005 with letter of 21 .04.2005 



□ a sequence listing and/br any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

jt — l-f--l-£ e m -4 app-l-i-e&y — some--oz^aii---Qi^-£^ — 'lsupers.e.dB.d — ll 
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Box No. II Priority 

1. 13 This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

13 copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 

□ translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid (Rule 64.1). Thus for the purposes of this report, the international filing date indicated 
above is considered to be the relevant date. 

3. Additional observations, if necessary: 



Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability ' 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
claims Nos. 1-20 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

the description, claims or drawings (indicate particular elements below) or said claims Nos. 1 -20 are so 
unclear that no meaningful opinion could be formed (specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

□ the nucleotide andybr amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 

the-coraputer_readable-farra □ — bas-notbeeniurnished 

□ does not comply with the standard 

□ the tables related to the nucleotide andybr amino acid sequence listing, if in computer readable form only, do 
not comply with the technical requirements provided for in Annex C-Ws of the Administrative Instructions. 

□ See separate sheet for further details 
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Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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ad III: 

1 . For the time being, the subject-matter as presently defined in the claims is 

considered to be unclear (see item VIII below) so that no meaningful substantive 
examination could be carried out. 



ad VIII: 



1 . The Applicants defined in independent claims 1 and 9 the ratio of the high weight 
average molecular weight fraction to the low weight average molecular weight 
fraction M wH /M wL being from "about 1 to about 20", in particular, the term "about" 
has been introduced in order to overcome the objection made in the Written 
Opinion under item VIII 1 .3. Applicants argued that "about" should provide for 
numerical values slightly greater than 1 and according to the Applicants it should 
be understood from the claim language that "about 1" refers to "numbers slightly 
greater than 1". 

2. It is considered that the expression "about 1 " does not only refer to "numbers 
slightly greater than 1 " but also to "numbers slightly smaller than 1 ". That is why 
the term "about" in general is considered to be an unclear term (PCT Guidelines, 
C-lll, 4.5a). 

In any case, "about 1" is to be read as "1", or alternatively, "1 " is to be read with 
error margins, ie "about 1 " - so that the introduction of the word "about" did not 
produce any difference having regard to the ratio range. 

3. Therefore, for the time being, the subject-matter of the claims is considered to 
be unclear, as it has not been made clear that in fact the high weight average 
molecular weight fraction has a higher molecular weight than the low weight 

average-molecular-weight-fractiorh 

4. For the regional phase, the Applicant is asked to delete the term "about" in the 
claims, and to replace the lower limit for the range of ratios M wH /M wL "about 1 " by 
the number "1 .5" or "2" (as is indicated for instance on page 1 1 , lines 16-17) - in 
order to make clear that in fact the high weight average molecular weight fraction 
has a higher molecular weight than the low weight average molecular weight 
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fraction. 



5. Please note, that this feature is considered as an essential feature, distinguishing 
the the present claimed subject-matter from the disclosure of the cited prior art. 
The Applicants mentioned this feature at first place as the distinguishing feature 
from prior art D1 to D3 (cf. letter of 21/04/2005 page 2, last paragraph; page 3, 
last paragraph; and page 4, fourth paragraph). A feature essential for defining the 
invention has to be defined clearly (Article 6 PCT). 
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The ethylene alpha olefin interpolymer of the present invention has a Brookfield 
Viscosity (measured at 300°F/149°C) of from about 500 (0.5), preferably about 1,000 
(1 .0), and more preferably from about 1 ,500 (1 .5) up to about 7,000 cP (7.0 Pas), 
preferably to about 6,000 cP (6.0 Pa s), more preferably up to about 5,000 cP (5.0 Pa-s). 
5 The interpolymer may have a Brookfield Viscosit y (measured at 300 o F/149°Cl from 
500 to 9000 cP (0.5 to 9.0 Pa-s). 

The ethylene alpha olefin interpolymer of the present invention when mixed 
with a tackifier results in an adhesive composition having a Brookfield Viscosity 
(measured at 350°F/177°C) of from about 400 (0.4), preferably about 500 (6.5) and 
10 more preferably from about 750 (0.75) up to about 2,000 cP (2.0 Pa-s), preferably to 
about 1,400 cP (1 .4 Pa-s), more preferably up to about 1 ,200 cP (1 .2 Pa-s). 

The ethylene alpha olefin interpolymer of the present invention when mixed 
with a tackifier results in an adhesive composition having a Peel Adhesion Failure 
Temperature (PAFT) of greater than or equal to 1 10°F (43.3°C), preferably greater than 
15 or equal to 1 15°F (46.1°C), more preferably greater than or equal to 120°F (48.8°C). 

The ethylene alpha olefin interpolymer of the present invention when mixed 
with a tackifier results in an adhesive composition having a Shear Adhesion Failure 
Temperature (SAFT) of greater than or equal to 140°F (60°C), greater than or equal to 
150°F (65.5°C), more preferably greater than or equal to 170°F (76.7°C). 
20 The ethylene alpha olefin interpolymer of the present invention when mixed 

with a tackifier results in an adhesive composition which exhibits 100% paper tear from 
77 to 140°F (25° to 60°C), preferably 100% paper tear from 35 to 140°F (1.7° to 60°C), 
and most preferably 100% paper tear from 0 to 140°F (negative 17.7°C to «0°C). 

The resulting adhesive compositions noted above, suitably serve as hot melt 
25 adhesives when appropriately formulated, for various end applications in which such 
HMAs typically are employed. 

Another embodiment of the invention provides a process of making an ethylene 
alpha olefin interpolymer, comprising (a) contacting one or more olefinic monomers in 
the presence of at least two catalysts; and (b) effectuating the polymerization of the 
30 olefinic monomers in one or more reactors to obtain an olefin polymer, wherein -each 
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*7 'catalyst has the ahility to incorporate a different amount of comonomer in the polymer, 
. and/pr wherein each catalyst is capable of producing a polymer with substantially 

i 



7a 



tackifier to modify viscosity and improve the tack properties of an adhesive 
composition. 

A dispersant can also be added to these compositions. The dispersant -can be a 
chemical, which may, by itself, cause the composition to be dispersed from the surface 
to which it has been applied, for example, under aqueous conditions. The dispersant 
may also be an agent which when chemically modified, causes the composition to be 
dispersed from the surface to which it has been applied. As known to those skilled in 
the art, examples of these dispersants include surfactants, emulsifying agents, and 
various cationic, anionic or nonionic dispersants. Compounds such as amines, amides 
and their derivatives are examples of cationic dispersants. Soaps, acids, esters and 
alcohols are among the known anionic dispersants. The addition of a dispersant may 
affect the recyclability of products to which a hot-melt adhesive may have been 
applied 

. The surfactants can be chosen from a variety of known surface-active agents. 
These can include nonionic compounds such as ethoxylates available from commercial 
suppliers. Examples include alcohol ethoxylates, alkylamine ethoxylates, alkylphenol 
ethyoxylates, octylphenol ethoxylates and the like. Other surfactants, such as a number 
of fatty acid esters may be employed; for example, but not limited to, glycerol esters, 
polyethyleneglycol esters and sorbitan esters. 
Taclrifiers 

In order to formulate hot melt adhesives from the polymers of the present 
invention, the addition of tackifier is desirable to allow for bonding prior to solidifying 
or setting of the adhesive. An example of this is in high-speed cereal box sealing 
operations where the overlapping flaps of the box need to adhere to one another while 
the hot melt adhesive solidifies. 

Such tackifying resins include aliphatic, cycloaliphatic and aromatic 
hydrocarbons and modified hydrocarbons and hydrogenated versions; terpenes and 
modified Jterpenes_and^ 

hydrogenated versions; and mixtures thereof. These tackifying resins have a ring and 
ball softening point from 70°C to 150°C, and will typically have a viscosity at 3S0°F 
(177°C), as measured using a Brookfield viscometer, of no more than 2000 centipoise 
(2.0 Pas). 
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■ Another exemplary tackifier, Piccotac 1 1 5, has a viscosity at 350°F (1 77°C) of 
. about 1 1 6&0 centipbise (1 .6 Pa-s). Other typical tackifiers have viscosities at 350°F 
. * . (177°C) of much less than 1 600 centipoise (1 .6 Pa-s), for instance, from 50 to 300 
• centipbise (0.05 to 0.3 Pa s). 
5 Exemplary aliphatic resins include those available under the trade designations 

Eastotac™, Escorez™, Piccotac™, Mercures™, Wingtack™, Hi-Rez™, Quintone™, 
Tackirol , etc. Exemplary polyterpene resins include those available under the trade 
' designations Nirez™, Piccolyte™, Wingtack™, Zonarez™, etc. Exemplary 
hydrogenated resins include those available under the trade designations Escorez™, 
10 Arkon™, Clearon™, etc. Exemplary mixed aliphatic-aromatic resins include those 
available under the trade designations Escorez™, Regalite™, Hercures™, AR™, 
Imprez™, Norsolene™ M, Marukarez™, Arkon™ M, Quintone™, etc. Other 
tackifiers may be employed, provided they are compatible with the homogeneous linear 
or substantially linear ethylene/alpha.-olefin interpolymer. 
15 Although the present invention has been described with a certain degree of 

particularity, it is to be understood that the examples below are merely for purposes of 
illustrating the present invention, the scope of the present invention is not intended to 
be defined by the claims. 
PREPARATION OF EXAMPLES 
20 Unless otherwise stated, the following test methods are employed and 

percentages or parts are by weight. 

Density is measured in accordance with ASTM D-792. The samples are 
annealed at ambient conditions for 24 hours before the measurement is taken. 

Comonomer content of the invention polymer is determined by Nuclear 
25 Magnetic Resonance (NMR) analysis. The analysis sample is prepared by 
adding about 3g of a 50/50 mixture of tetrachloroethane-d 2 /ortho- 
dichlorobenzene (to which sufficient chromium acetylacetonate is added so the 
mixture is 0.025M in the chromium compound) to a 0.4g sample of the polymer 
in a 1 0mm NMR tube. Samples are dissolved and homogenized in the tube by 
30 heating it and contents to 1 50°C/302°F. Data is collected using a Varian Unity 
Plus 400MHz NMR spectrometer, corresponding to a ,3 C resonance frequency 

-35- 
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The ethylene or ethylene / hydrogen mixture combined with the solvent / 
comonomer stream at ambient temperature. The temperature of the solvent/monomer as 
it enters the reactor was controlled with two heat exchangers. This stream enters the 
bottom of the 1 gallon continuously stirred tank reactor. 

5 In an inert atmosphere box, a solution of the transition metal compounds was 

prepared by mixing the appropriate volumes of concentrated solutions of each of the 
two components with solvent to provide the final catalyst solution of known 
concentration and composition. This solution was transferred under nitrogen to a 
pressure vessel attached to a high-pressure metering pump for transport to the 

10 polymerization reactor. 

In the same inert atmosphere box, solutions of the primary cocatalyst, 
methylbis(hydrogenatedtallowalkyi) ammonium tetrakis (pentafluorophenyl)borate and 
the secondary cocatalyst, MMAO Type 3 A, were prepared in solvent and transferred to 
separate pressure vessels as described for the catalyst solution. The ratio of Al to 

15 transition metal and B to transition metal was established by controlling the volumetric 
flow output if the individual metering pumps to attain the molar ratios in the 
polymerization reactor as presented in Table 2. The multiple component catalyst 
system and its solvent flush also enter the reactor at the bottom but through a different 
port than the monomer stream. 

20 Polymerization was stopped with the addition of water into the reactor product 

line after the meter measuring the solution density. The reactor effluent stream then 
entered a post reactor heater that provides additional energy for the solvent removal 
flash. This flash occurs as the effluent exits the post reactor heater and the pressure is 
dropped from 475 psig (3,275 kPa) down to 10 at the reactor pressure control valve. 

25 This flashed polymer entered a hot oil jacketed devolatilizer. Approximately 90 

% of die volatiles were removed from the polymer in the devolatilizer. The volatiles 
exit the top of the devolatilizer. The remaining stream is condensed with a chilled 
water jacketedHexchmgerand^en^ters~a~^ — 
vessel. Solvent is removed from the bottom of the vessel and ethylene vents from the 

30 top. The ethylene stream is measured with a Micro-Motion mass flow meter. This 

measurement of unreacted ethylene was used to calculate the ethylene conversion. The 
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CLAIMS. 
We claim: 

5 1. A composition comprising an ethylene interpolymer having 

i) a number average molecular weight (Mn) from 1,000 to 9,000; and 

ii) a Brookfield Viscosity (measured at 149°C/300°F) from 500 to 9,000 cP (0.5 to 
9.0Pa-s); 

and one or more tackifiers, added in an amount from 1 5 to 40 percent by weight (based 
10 on the combined weight of interpolymer and tackifier), and wherein the composition 
has: 

a) a Brookfield Viscosity (measured at 177°C/3S0°F) from 400 to 2,000 cP (0.4 to 
2.0 Pa-s); 

b) a Peel Adhesion Failure Temperature (PAFT) of greater than or equal to 1 1 0°F 
15 (43.3°C); and 

c) a Shear Adhesion Failure Temperature (SAFT) of greater man or equal to 140°F 
(60.0°C); and 

wherein the interpolymer comprises a high weight average molecular weight 
fraction (M wH ) and a low weight average molecular weight fraction (M wL ), and 
20 wherein the ratio, M w h/M w l, is from about 1 to about 20, and 

wherein the high weight average molecular weight fraction and the low weight 
average molecular weight fraction are prepared from different catalysts, but the 
same monomers, under substantially the same polymerization conditions. 

25 2. The composition of Claim 1, wherein the ethylene interpolymer has iii) a 
density from 0.88 to 1.06 g/cm 3 . 

3 - ~The composition of Claim 2, wherein the ethylene interpolymer is derived from 
olefinic comonomer reactants, comprising at least ethylene and styrene, and has iii) a 
30 density from 0.93 1 to 1 .06 g/cm 3 . 



-48- 
AMENDED SHEET 



< 



'V 4- '.' ' composition of Claim 2, wherein the ethylene interpolymer has iii) a 
; density, from 0.88 to 0.93 g/cm 3 . 

* * • • 

' ' •' , 5. . 'The composition of Claim 4, wherein the ethylene interpolymer has: 
5 i) a density of from 0.89 to 0.92 g/cm 3 ; 

ii) a number average molecular weight (Mn) from 1250 to 7,000; and 

iii) a Brookfield Viscosity (measured at 149°C/300°F) from 1,000 to 6,000 cP (1.0 
to 6.0 Pa-s); 

and wherein, when the one or more tackifiers are added in an amount from 20 to 35 
10 percent by weight (based on the combined weight of interpolymer and tackifier) to said 
ethylene interpolymer, the resulting composition has: 

a) a Brookfield Viscosity (measured at 177°C/350°F) of from 500 to 1,400 cP (0.5 
to 1.4 Pa-s); 

b) a Peel Adhesion Failure Temperature (P AFT) of greater than or equal to 1 1 5°F 
15 (46.1°C);and 

c) a Shear Adhesion Failure Temperature (SAFT) of greater than or equal to 150°F 
(65.6°C); and 

d) 100% paper tear from 35 to 140°F (1.7 to 60.0°C). 

20 6. The composition of Claim 4, wherein the ethylene interpolymer has: 

i) a density from 0.895 to 0.91 5 g/cm 3 ; 

ii) a number average molecular weight (Mn) from 1500 to 6,000; and 

iii) a Brookfield Viscosity (measured at 149°C/300°F) from 1,'SOO to 5,000 cP (1.5 
to 5.0 Pas); 

25 and wherein, when the one or more tackifiers are added in an amount from 20 to 35 
percent by weight (based on the combined weight of interpolymer and tackifier) to said 
ethylene interpolymer, then the resulting composition has: 

a) a Brookfield Viscosity (measured at 177°C/350°F) of from 750 to 1*200 cPtO.75 

to 1.2 Pas); 

30 b) a Peel Adhesion Failure Temperature (P AFT) of greater than or equal to 1 20°F 
(48.9°C); and 
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c) a Shear Adhesion Failure Temperature (SAFT) of greater than or equal to 170°F 
(76.7°C); and 

d) a 1 00% paper tear from 0 to 140°F (-17.8 to 60.0°C). 

7. The composition of Claim 4, wherein said interpolymer is a copolymer of 
ethylene/propylene, ethylene/1 -butene, ethylene/4-methyl-l-pentene, ethylene/1- 
pentene, ethylene/1 -hexene or ethylene/1 -octene. 

8. The composition of Claim 1 , further comprising one or more compounds 
selected from the group consisting of stabilizers, plasticizers, fillers, antioxidants, 
preservatives, synergists, dyes and pigments. 

9. A process of making an ethylene interpolymer, said process comprising: 

i) contacting one or more olefinic monomers in the presence of at least two 
catalysts, one having a reactivity ratio r" and the other a reactivity ratio r, L ; and 

ii) effectuating the polymerization of the olefinic monomers in a reactor to obtain 
an olefin polymer, wherein 

iii) each of r x H and rf is from 1 to 200, and /r{ , is from 0,03 to 30, and 

wherein one catalyst is capable of producing a first polymer fraction and the other 
catalyst is capable of producing a second polymer fraction, from the same 
monomers, and under substantially the same polymerization conditions, and 
wherein the first polymer fraction is a homogeneous linear or substantially linear 
ethylene polymer with a molecular weight distribution of about 2.4 or less, and the 
second polymer fraction is a homogeneous linear or substantially linear ethylene 
polymer with a molecular weight distribution of about 2.4 or less, and/or, 

iv) one catalyst is capable of producing a first polymer fraction with a high molecular 
weight (MwH ) from th e monomers under selectedjolymerization^nditionSj and the 
other catalyst is capable of producing a second polymer fraction, with, relative to the 
first polymer fraction, a low molecular weight (M w l ), from the same monomers under 
substantially the same polymerization conditions, and where M w h/M w l is from about 1 
to about 20, and 
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i 1 ' , r . 

v > .... 

I t ( 

. .wherein the first polymer fraction (M wH ) is a homogeneous linear or 

> 

' substantially linear ethylene polymer with a molecular weight distribution of about 
1 , V 2.4 or less, and the second polymer fraction {M w l) is a homogeneous linear or 
' t ' . substantially linear ethylene polymer with a molecular weight distribution of about 
5 2.4 or less. 

10. The process of Claim 9 wherein the catalysts are single site catalysts. 

1 1 . The process of Claim 9 wherein the catalysts are metallocene catalysts. 



10 



12. The process of Claim 1 1 wherein at least one of the metallocene catalysts is a 
constrained geometry catalyst. 



13. The process of Claim 12 wherein said at least one constrained geometry catalyst 
15 is (CsMe^SiMea^BuOTii 4 -! ,3-pentadiene). 

14. The process of Claim 9 wherein the catalysts are (C 5 Me4SiMe 2 N t Bu)Ti(*n 4 -l,3- 
pentadiene) and (lH-cyclopenta[l]-phenanthrene-2-yl)dimethyl (t-butylamido) 
silanetitanium dimethyl. 

20 

1 5. The process of Claim 9 wherein the catalysts are (C 5 Me 4 SiM^N t Bu)ZrMe 2 and 
(C 5 Me 4 SiMe 2 N t Bu)Ti(Ti 4 -l,3-pentadiene). 

16. The process of Claim 9 wherein the catalysts are [N-(l,l-dimethylethyl)-l,l- 
25 dimethyl-l-[l 9 2,3,4,5-Ti)^^^ 

dimethyl-titanium and (C5Me 4 SiMe2N l Bu)Ti(T| 4 -l,3-pentadiene). 

17: Th"^Toc^sofCM 

dimethyl-1 -[1 ,2,3,4,5-r])-3 ,4-diphenyl-2,4-cyclopentadienyl-l -yl]silanaminato(2)-KN> 
30 dimethyl-titanium and (1 H-cyclopenta[ 1 ]-phenanthrene-2-yl)dimethyl (t-butylamido) 
silanetitanium dimethyl. 
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18. The composition of Claim 1 , produced by a process, comprising: 

a) contacting one or more olefinic monomers in the presence of at least a high 
molecular weight catalyst having a reactivity ratio r" and at least a low molecular 

5 weight catalyst having a reactivity ratio r x in a single reactor; and 

b) effectuating the polymerization of the olefinic monomers in the reactor to obtain 
an olefin polymer; and 

c) each of r x H and r x L is about 1 to about 200, and r" fr x L , is between 0.03 to 30; 
and/or 

10 d) the high molecular weight catalyst is capable of producing a polymer fraction 

with a high molecular weight, M w h, from the monomers under selected 
polymerization conditions, and the low molecular weight catalyst is capable of 
producing a polymer fraction with a low molecular weight, M w l, from the same 
monomers under substantially the same polymerization conditions, where M wH /M w l 

15 is from about 1 to about 20. 

19. The composition of Claim 1, wherein the ethylene interpolymer contains the 
residue of at least two catalysts, a first catalyst having a reactivity ratio r" and a 
second catalyst having a reactivity ratio r x , and wherein each of r x H and r x 

20 independently is a number from 1 to 200, and r x / r x is a number from 0.03 to 30. 

20. The composition of Claim 1 9, wherein the ratio, r x / r x , is a number -greater 
than 1. 
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